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BfcfcSl] -ffcs£ (l) ; 



Rl^C0 2 R 2 (1) 

(5$*, Ri«m^2~1 OOTmit, ^^5-1 5 0tM^tLT 
^Si^^r-^t^^-^^.r t^J; — *b£ (2) ; 

Mb 2] 

R-|\^^C02R2 

0 x® (2) 

o 

^tuie^: (2) ^**^^k^*^Kite»i-&xet*trifc*#ftt-fs 

«*3*2] Buffi^ (1) XtF (2) lc*v»T, Ri#i»*5-1 5 OS 
[»^3] fufSsS (1) xir (2) fc*v*T, R2* , #BHkl-l OOT 
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(2) ; 

[ft 3] 




e 



(2) 



(5**, Rif±£t£&2~l O^r^+^i, #ti?i$:5~l 5<7)Sm**^TLT 

£frf 0 R2liIftl-10OT;^;H, 4^ii^^5~ 1 50«m*?r 
tLt^v>77;^^l:it 0 XttTMfc, Li, Na, J/;(iK^if 0 ) 

[ft 4] 




C0 2 R2 



(3) 



OH 



(5£*> Ri^R 2 tt«rlBi:|BIi:o *tt^rJ»*3tt\, ) T^Sfiaft^Jgte 

^*W^y^^-b^ (Brettanomyces) ^ V 7° h ^ y # * (Crvptococcus ) 

, T-V^^v-r^^ (DebarYomycfts) #7 * W>f (Galactomvpg.0 JR 

, t^x 7 (Qgataea ) fc°*T (Pichia) m, dkf^ (Rhodotomla) 
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idfcboliia) S, ^'n,fn,^, (W^okfflyces) R. 

(Simsmatom^) R, (liimia^ra) R, M; 

(Trkhoscoron) R, ^v^-v (Yamadazy^) R, T*n*,t**- (Ml£ 

7-T (Hafnia) R, s^-fe-r (Igosenia) r, (Kiehsmiia 
) T-nf^ (E£a±£Hs) ^ DKn*** (Rhodococcus) 
T (Seiraiia) *W*«aMUcft* u ^ (2) 

*'Xh74U,1$,m A (Cystofillo^,sidi^) R, fcf*7 (Ekhia) R. n 

1^*9 (RhodMorula) (Tomias^) 

strie* (2) ^sw^o^^ts^ica^iiK,*^ 

IS** 6 J (2) Xtir (3) |c*v^ Ri##** 5 1 5 *>* 

siiMQiayees aoomalus) , (Cr**^ ^ 

■fe* . */ti^>* (Deharyomxces ngEalsnais) , . n^;v 

f,>1 toaryoinyees robe£tsiae) , ^nv^^ ■ 1— *w (Galacts 

y • ^^~y (Qgataea mi nut a ya 

x,minuia) , **r.*^>i,* (Ei^ eaoadenais) , e*7.^e 3 

V* 9 '* " tP> ' W (Saccharomyropsis selenosnnr^ % *#i;r-f*# 
^"^^ ( Sppridioholus j J3 hng Q nii) > **'J TV • -fr* 
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(Sporidioholns s _ almonicolor ) , 
(Sporobolomyces salmon i col or) , ^TV^h^4±^.^ U y^y^ ($te 
rigmatomyces haloph.il us) „ Y)V*?*i$y . f^yu^.f (Torulasnnra del 
taatckii). FU«*n>. W n^« OddMmom 
f^ 7 .^ ta (Yamadazsma atinitia) , r*n*,t**~ . * ;> 

dans siihsiL, denitrifies ) , -b^n W . 7,5 (Cel hilomnns. fjnj) > 
•fe*n*f-* .^e-v-X (CellulomonasgpJ . • (Cell 

Ulomonas Mda) . T#i,T - (Devosi, rihnf , 

•T;w^ (Hafaiaal^) . **>*=r • »^a,i;t (Im§mi ^^ 
Xia) . ^7yx5 • ^5^3? (Klebsieila alanticola) > Xny-** • 
>f >=r>^^>^ (Proteus .inconstant) . n Ka 7 ^ . ^,;^ n ^, ; ^ (gh 
odocc^,^^ % DK.,^.^ (Rhodococc^ gflui) . XtT 

t7f7-v;Hr 7 ^^ (Serratia marcesrens) frh *) M$IZ tl& 

ms&m*<om*m*m\,*s mmx (3) 7«a4ft^oR«wt*i 

[***8] Rfl^ftiXi^ Escherichia cj>U HB101(pNTORGl) (PER 
MP-18872) , ^ Escherichia coli HB101(pNTSGGl) (FERM P-18449) <Dt&mo 

[***9] smsmikwmmtLx* . 

( Cvstofillohasidi^ bisr^ridii) , (PkhiaMso 

Ma) .nr^- (miQdQtQml ^ h ^ 

Var - g^inis ) ^ ^^^^D^f O^ilasEQra skhesa) . * * i; 
^^•^^^ (mii^ saturnus ^ ^ 

Yar. salurnus) % *nif7 • y#i;*-r* (iMimm Umhtl^) , S*n,* 
A • x^77n7f*A (Micrpha cterium esterarnmat.V,^ ttrr* ,» 
n3>; ^' J ^ (Micrococcus iatflia) *e>fr«IIU:9jHR3*L«iK&* 
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[tmmi 0] SM$iW%m^mUfr\ EMhejdshia &di HBlOl(pTSBGl) (FE 

rm BP-7119) n#mixK*<Djmto'?*>zm*& 5 1 tut 9 m&m&'X&o 
im*m 1 1 ] 

-*S£ (2) ; 
Mb 5] 

Ri\^C02R2 

0 x® (2) 

^^-To R 2 (iIitl~10©TWS, *fc»JI»ft5-150«»t 
fUi^>77^;Vi^t 0 Xtt**, Li, Na, ZfzltKZmi-o ) 

Mb 6] 

C0 2 R2 

(3) 

OH 

*ir>^-f (Candida oantamllii) , +t>f^-m*' 

—9- (Candida Elaehoaa) , * + ^ • ^n^>^ y ^ (Candida prnp 
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i) . ? - yfl-x-uy^y^j (Candida lactis-r.nnde 



9" (Candida maltosa) , ^tVf^.v'j^ (Candida maris) , 
T4 ? • *¥>f (Candida mogH) , V • tf^ (Candida pini) , * 

■V r • ;i/rf— tf- (Candida rugosa) , V • V;W-K"7 7 (Cand 

Ida sorbophila ) , ^t^^t-V^- hnfc:#v>x (Candida tropical is) , 
>-rV V • ^ (Candida versatili.O „ n K > )Py -TV 7 y^Tii 

(EhodMfiruia auraniiam) , dk^ 9 • (Rhodoiomla graminis 

) MnKf;i/5 • (Rhodotomla la£to§a) j^t>*«»J: OaHRS 

[fjf3t^l 2] ^fgW, Escherichia coli HB101 (pNTCRG) (FERM BP-6898 
) ^ Escherichia goli HB101 (pNTRGGl) (FERM BP-7858) (D^^Xit^t^ 

m^miZ\ fulfil (2) W (3) fcfcv>T N R!*»3, 4-^1^ 
4] (1) ; 



Ifc5~l 5 OiM^lr L t ^IV> 7 7 ;^^S^tf 0 ) , TiE**taft»i 



nai) ^ ^t>7^-7^n (Candida 





0) 
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[ft 8] 
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0 



(2) 



^IB^: (2) ■C*$*L*ft#**^Mijc<g»i-4x e% ROMEA (2) TiBES 



[ft 9] 




C0 2 R2 



(3) 



OH 



miB^; (3) ^$^^^3-,, Kn^yynft>ix^r^i 

5i mea ( 2 ) air (3) k*v»t, Ri^tts-iso 

6] tfrffi*; (2) XtT (3) fc*v*T. R 2 ^ttlM0O 
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[9^17] mrfB^: (2) ^$tL4fb^O*^5n/**raifl:aHRWtl 
^f7Ci-^t^^W1~^^^^\ /I/^yv^-b^ (Brettanomvces ) Ms 

( Candida ) M. ^'JT'fn-^T, (Crvptococcus ) JR > 7V*V 
-bX ( Debaryomyces ) Ms 1f*7?Y~?J*i* ( Galactomvces ) Ms irif^^-T ( 
Ogataea) Ms t>7 ( Pichia ) Ms U^hfr? ( Rhodotorula ) JR, t^n^ 
^Trry'vX (Saccharpmycopsis) I, X^'J ***7X ( Sporidiobolns) JR 
„ ^^n^n-^^-t^ ( Sporobolomvr.es ) R > 'j^h^^ (Sterigma 
tomyces) 1, MV^XsK^ ( Torulaspora ) Ms h i; rr n > (Trichosooron 
) m, tv^y-v (Yamaiazyma) Ms T*n*/\-**- (Achromobacter ) JR 
, -fc^U^* (Cellulomonas ) JR, f*yT (Devosia ) Ms ^7-7 (Hafni 
a) I, Vi^-fe-T ( Tensenia ) Ms ^^>X7 (Klebsiella) JR, ^Df 
^X (Proteus) Ms DF3';^ (RbMococcus) JR, ^5f7 (Serratia) JR 
s vXh7>fn;\'yf^A ( Cvstof i 1 lohasiHinm ) Ms „ -J^Vt^y^ (li 
1 Hops is) "^HtfT (Yarrowia ) JR, ^D/^f'J^A (Microbacterium 
) S> tfcli$^B37*^ ( Micrococcus ) MfcR? K&&-t&WP% 

W^18] mmUtLX^ ^^7^^ (Brettanomvces ) Ms df 
■V^-rV^ (Candida) I, ^'J/fn^*^ (Crvptococcus ) JR. 

(Debarvomvces) M> 1fy9 hv^f-b^ (Galactomvces) Ms $-jf?JUT 
(Ogataea) Ms kf^rT ( Pichia) Ms n Kh^y (Rhodotorula) Ms t'^n 
vfn^vX (Saccharomvcop sis) Ms ^^'Jf-ft^T. (Sporidiobolns ) 
Ms *#nsj?nv>f <fex (Sporobolomvces ) Ms XfV^fv^f-t^ (Sterig 
matomyces) Ms f^7^#7 (Torulaspora ) JR > h'j3^,fn> (Trichospor 
on) Ms ^^v-^ (Yamadazyraa) I, r^n^e^*- (Achromobacter) 
Ms (Cellulomonas) Ms f#v7 (Devosia) Ms ^7-7 (Hal 

Ilia) Ms v^y-fe-T (Tensenia ) Ms 9 l/^i? ( Klebsiella) Ms :/n 

(Proteus) Ms DKa?*^ (Rhodococcus ) M> t^li-b?f7 (Serr 

atia) M^Mi-S^tft'fe^U fulfil (2) "Zi&ZtL2>ik'km<D*)i>%)\,& 



8/ 
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^' 7y79 ^ ( BreUanomyres anomalus) , +f >f ^v^^ij ( Cand 

Ida ^antareiiii) , ^>f^. m ^ f (Candida glaebosa) , 
>^^.^n^c>^ y *i M (CandLda grooengi eager i) **>r4*.? 
>7^-7.-nz/T> s s4 (Candida laclisrcosdeiisi) , ^t>f^-v^.j 
(Candida magnoriae) , . h (Candida maiiosa) , * 

(Candida maxrn) , *<t>r<r-**j (Candidal 
) , **>r* (Candida pini) , r . a,*^ (r^^ 

rugosa) , ^>f^.y;^7^ (Candida sntkophiia) , **>T4? 
• Mi**,;* (Candida ironic) , + *>r* r ■ ,t^*.;* (£aadii 

aversatiHs) . ?-j^3 7 ^ . *,W^.X (Cnmtncnr™ g^) % 

^'^^'^^ * ^i"^ (Cryptococnis, jgrmia) , tw;:*^** . * 

'^v* ( Debaryomy ces iiejaignais) , 5rVty*Wfe* . n^fyx (d 
^a™^ xobertsiag) , ^nv^.^ w (Galactose ^ 
■ii),*Wxr.^-, ,t-. 5w (teia^ minuta Yan nuiMta 
) , \£* 7 . f , i . 7 'z,*,x (Ei£hia sanadensis) , \£*r (Pichi 
a^iivkoia) . ^7-+yn-t (Ekbia sdssa) , dk^-tw 
*T* (Rhodoininia aurantiaca) , dk^-/^^ (Rhadoifirnia gr 

y -7 s v v IKnodQtornla iac£osa) „ y jju~?4 a 
7y^--bl/y^#7 (Sagcharomycopsis selennsnnr^ „ ^^JfV^X 
•vs>y-^ (gporidioholus jj^hnspnij,) , ^^'Jf^^-t;Kz 
3 9 (Sporidioholiis galmpni color ) , X^Osjenv/f -fe* . -9-;^ - 3 5 ^ 
probolomy ces galmonicolor ) , 7f V77h7^^^7^^ (Sterig 
mata^ hai^phil^) , F**;Mf* • r*rw+-f (2^1^^ 
sckii) , hVMtfn*. W n-fr* (Td^ho^ a^mides) , 
^ v-^^-e^ (Yjma^zasa stiniiis) , 7*n*/t**- . 

W*}>>-*,-X f^hV7^^ (Achromoharter x^pxjdaas 
site, deniirm^) , **n*^. 7 ^ (C^UuIxmq^ find) , 
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- .>_x (Cellulomonas iy>J s -k^n^e^ . y (SeJinisa 

maa uda) , f,fv 7 • 'J^77lft (Devosia Hhnf.,^ ^ ^ 7 - 7 . T 
'W^ (Hafnia alvel ) , >*^7 • T (Tensenia ramVmri. 

) , • (Kkb^Ua pianti^) , fUy-^T, ■ Y 

>n>**>* (£roteus incpjisj^ns.) % nF^y^.x^n^jx (Rhod 
ococcus eryih.^iis) , DKn^.x^ (Bhodoeoccus soui) , R V* 
7fr-7M-;-b^ (Smxatia_marcescena) 3^t>**^i 

[1***2 0] R«fl9»c«5c+4ife<7t*i-*WW^ Eacheilchia co 
ii HBlOl(pNTCRG) (FERM BP-6898) , Y^ml^ cpli HBlOl(pNTDRGl) (PERM 
P-18872) , Escherichia g^Jl HB101 (pNTRGGl) (FERM BP-7858) , XitE^e^ 
Ilia HB101 (pNTSGGl) (FERM P-18449) <0*W*XK*<DX l m*'Ct > z m x 

diuO t?*7 (Pishia) DKW (Ehodoi^rula) 

(loriilaspora) ^'jt/y^ (Williopsjs) ^nkfr (Yarrowia) 
M> ^D^f'j7A (MicrQbgcterium) JK. f^^ony^ ( M i C ror. 

asus) mKmt^mzm^u mm (2) ^$*t*ft^>**3* 
^^sajRtttcas^itt^^^p^^^ m& (3) 

_ (M22] (2) *c«$*L*ft^o*^5>nfe*saKfi9»c* 

*+*^**-*-*«*«^ ^h7^n; WW . W ^ (Cvst 
Pfillobasidinm pispariiU) . tf*T • (Pichia bisnnla) , n K 

• r*,*^X (Rhodoton,], gi„ tl - nift m , glnff „ 

is) , h****?.^*-* (2^^ sJabosa) , ^v*^*. 

nus) , tne 7 .^fVf^ (YarrojEia lipolsiica) , 5*tm^i;* A 
•^77n7f^ (Microhacterinm esterarnmg tiVnm^ > S^^orry* 
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(Micrococcus juteus) *) M$iZti2>$&&%[i&%t<Dm 

im$Lm 2 3 ] bu f ( 2 ) Tm £ ti&it&%d<D* )V 5 £ S Sftft Hit 
7Ct"^t^^r^'1-^)^^zi^ 3 \ Escherichia r.ol i HRIfil (pTSBGl) (FERM BP-7119 

[»*g2 4] (4) ; 

Kfci 0] 



11/ 



< 





CO2R3 



OH 



(4) 



[»9lO#«|*Bil3l|] 
[0 0 0 1] 

Xf-;Hf^#. hl9t>TO^fStt2- (tKn^y^f;i/) -3-7x-;^n 

x-x 9- frmmfc mm.*-* r ^kro*^* jb v>r 2 - * ^ ^ ^»sx * t- )vmm 

2- (tKn^y^fjv) -3- , 7ac^.;i/7 ,, oe^>^jE.^-f ;i-#^#(7)Mi*<7) 
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[0 0 0 2] 

1) . 

2) 0. 1 %«<7)2 -^^^^m^^^^^^^^^T-v rm, nKh 

[0 0 0 3] 

9, 2fi§m*^^;^m^.o^-c(±5:#:^tt^®v\ 2) 

ai**«ii)Tfiv^ v^^n«t trii**aiiait*L-cv»4 0 

[0 0 0 4] 

3) 2-*f-/l>-l, 3 - ^^rV 7 > - 2 - ^D ft >^xf a HIIF 

mm^)i<*m^x*)v*MtLtzik, mmmmt *z tizzy ^ «- 

[0 0 0 5] 
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[0 0 0 6] 

&mW6 0-199389 
[0 0 0 7] 

Che m. Lett., 1979, Vol. 11, 1379-80 
[0 0 0 8] 

Phosphorus and Sulfur, 1 9 8 6, Vol.2 
8, 345-330 

[0 0 0 9] 

Eur. J. Med. Che m., 1988, Vol.23, 53-62 
[0 0 10] 

[0 0 11] 

143 -t Fn^yynft^i^^^^^^^^^^ 
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[0 0 12] 

*§&wiz, -05$; (1) ; 

[0 0 13] 
lit 1 1 ] 



R 1 ^^C0 2 R 2 (1) 



[0 0 14] 

(5S«K Ri{i^^2~l 0<DT)\s*)Vm, Ift5~l 5«i^lt 
^EU R2^M^mi~i 0<7>T;i^;i/*, jfcmWL5~~i s^i^tlt^ 

XrfrtKfcmtzztKX — ^ (2) ; 
[0 0 15] 
[ft 1 2 ] 



Rl^ v /C0 2 R 2 

[0 x® (2) 

o 



[0 0 16] 

IBS: (2) ■e*$*L&^»*, *««F«lfc*»fl|E*fflv»T. 7tt4fc&*ttJfK 
[0 0 17] 
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4fc, *&m±-ie&t (2) ; 

[0 0 18] 
Hfcl 3] 



! e 



(2) 



[0 0 1 91 

[0 0 2 0] 
[ft 1 4 ] 



^1\*^C02R2 



(3) 



OH 



[0 0 2 1] 

[0 0 2 2] 

4^ *»Wtt-«5«: (4) 
[0 0 2 3] 
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^-v: 16/ 



Hfcl 5] 




OH 



(4) 



[0 0 2 4] 

-e^^tt^^fS142 - (tFnJry^fjv) -3- (3, 4-*^U>i?** 
[0 0 2 5] 

tt\ *mn\mt>%ik&m[z^xmm't *><> mma. (D , (2) xir ( 

3) Kis^r, R^LTfi. jfcmm.2~~ 1 0<7)T^^r;i/*. ,gitf5f Ifc 5 ~ 1 5 <7> 
[0 0 2 6] 

08x.tf^ ^tt2~io<7)r;^;Hi:ltli, ^frm, n -^akf;H, 
i s o-^ntf;i/S N n-Tf-)V^ s e c-7^;U^ t e r t - ff-ti/W^ 
tfmfhti&o j^ifc5~l 5<DW&m*mLTi>&^T7fr*frmtLXl*, 

p-^l-D^yy^ p-y7M>^i, m-^h*v^>v^ 
> p-7;vtn7x^;H > p-^hn7x^i > p -y77 7x-;i/i, m 
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^-v: 17/ 



W>^**^>v;v^-e&iK L<(i3, 4-^lx>v**~>^y 

[0 0 2 7] 

R2^Utli, Rltl-lOroT^iH, ££teRf?fifc5~l 50 
tM?:tLT^^77;^WW t>ti& 0 i*t5Sifcl~l 0OT 

i^JVit Lttt, xf ^ n-ynt^i, iso-/nk>|, n -7f 

s e c-y^-frM, t e r t -yi-^m^mf htt&o sm^ts-i 5 

ft> m-yn^^^y^ p -7;i^n^>>?;l^ p-- h n^>y;uS, 
*>R 2 t LT$ff t< Ji. t e r t-y^-)^ ttiUfr* 

[0 0 2 8] 

m k \^m%wMfr f)#i^t^it^^ 0 ^)x. 3- (3, 4- 

^fl/>my7x-;v) -^ntr^vBaftjt^tt^ 3, 4-^V->'v* 
[0 0 2 9] 

mrlB^: (4) K*5V>T, R 3 tiM^l~l 0 07;^;^ flllxJ*, 

e c-rif-frm, t e r t - y^^m^m-to tfz, m& (3) ru* (4) k 

[0 0 3 0] 

HufB5£ (4) t?^$tL*3fe^®tt2- (tFD^y^f^) -3- (3 
[0 0 3 1] 
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2 0 0 2-3 5 5 3 0 5 v* : 18/ 

[0 0 3 2] 

Huffi:£ (1) T^Sfraffcrn^-r MS&^^T^&W 

19, fulfil (2) -C^$*L&2-*;v5;vi^ 

[0 0 3 3] 

±E^*tLt(i, th'J^A^^fKy'f K (N a H) , ifeJR^hV^A (N 
a) . j- h U -7A^< >3MM K (Me ON a) , Mj h^HM K (E t 

ON a) , 1- h V -)A>fv^n#W K ( i P r ON a) , *'J-)Atert 
-7h3MMK (tBuOK) 1^7;!/* V ^JKT^n V&iWfrfb *U 

0*L<{i. K9>f K (N a H) &mfbfoZ> 0 m.m<omMMit 

, SBfeai^-r;l/g|3SCfl:t^O*;vJtfc LT> 1 : 1 ~ 1 : 1 5 , ft* L < t± 1 
: i~l : 5, J:>jjf*L<t±i:i~i: 3t^ 0 
[0 0 3 4] 

±fBJim^XT-;V^ LTti, Mx.«\ S8BL*?-;K lixf;K Hft^n-^n 
tf;V> s o-^ntX «Sn-rf^ 5*^ i s o-^^K JftRt e 

•e*4it#iiU»o JM^^/uoflyHMWu »»^^7"^if3ifltt«iBfcj. 
^r^o^jfctLTi : i~i :30, jflKtti : i~i : 10, 
t L< ti 1 : i~i : 5t$)^ 0 

[0 0 3 5] 

LTtt, Mx.il -s^^ ^7"*>\ ^>-t£>\ 

t e r t >M h * y^(D^~~y- 
frTftfeft] ', M^f V S A ^nn^A, 1, i, 1 - > i; ^ n □ jc^ >^(7)^n 
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[0 0 3 6] 

*MJ&ORfi>fflJ9PfcLTtt, ^tL<li-2 0-6 0t:, J; J) 0 £ L < 0 ~ 
50tt **«» *SJ3>«>SJCl*Wi:LTtt, ffi L < it 1 B#H8~ 7 2 BftRK J; *; 

0$ l < it 1 mm- 2 0 f%mx-$>& 0 

[0 0 3 7] 
[0 0 3 8] 

mr^ JHitt«i^cov^i»!t«. una* (2) 2 

[0 0 3 9] 
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±mmmmttLi l z^ K^mzmanx.xmtnir^m^ Emmx&%> 



[0 0 4 0] 

£ $ e> * i t & orfigT-* * o 

[0 0 4 1] 



[0 0 4 2] 
[0 0 4 3] 

vyo yBt^xT-frwmftznm-z zt&xzz 0 

[0 0 4 4] 
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[0 0 4 5] 

*»w©»*a5cieKi5v»T, mm$: (2) -e^^tt^^^o*^^^* 

SraLfra^WtC^-tSStti^i-a^StLTfi, /V^yv^^ (Bret 
tanomyceg ) R, ( Candida ) R, ? V 7 Y ? v * X (CrvDtocor.cus 

) I> 7W;*^-ir* (Debaryomyc.es) R, h^-feX (Galactomvr.es 

) R, *#9jlt (Qgataea) R. fcf*T ( Pichia ) JR, DKf^ (Rhodotoru 
la) fy*n7^f3^ ( Saccharnmvr.np Ri.0 ^*Mjf^5K7^ ( 

Sporidiobolus) R^ .XtfnsKn V>f -fe* (Sporoho 1 nmvr P ^ R, 7f 'J^Vh 
V/f-b ^ (Sterjgmatomyc.es) 1, Hl/^**'^ (Torulasnora ) JR, 
n> (TrichQgporon) R, (Yamadazvma ) JR. T^n-t/^*- ( 

Achromobact-er) R, -b ^ n X (Cellulomonas ) JR, f*v7 (Devosia ) R 
* ^7-7 (Hafnia) jR, v^>-t-T (Ifinscnia) R, Wfisx.? (Klebsi 
alia) ^f-)^ (Proteus ) R, nKa?*^ (Rhodocor.r.iis ) 
T (gerratia) I, ^h7-fDAyf^A (Cvstof i HohaRiHiiim) R. 
T (Pighia ) R> nKf;V5 (Rhodotoru la ) R, hfrJAtf? ( Torulasnora ) 
f'f'JtT'v^ (Will ions is) R % ^DtfT (Yarrowia ) R N ^ ? U/t^y- 
(Microbacterinm) R, ifcli^nn^^ (Micrococcus') Rtf*e>£ 

[0 0 4 6] 

±IB**W©<9*>, mfffi^: (2) "C^$tL-g)<b^o^;v^;^*RS^^ 

«5ci"*i&ttS:^r-t*^*aii: irii, ^^;7^-t^.7;77^ (Bretta 
nojny£ga anomalus) , ^r^>T''l'y-*>^lxi; (Candida cantarellii) „ * 
*e>7>4 ? • ■y^x.tf'-y- (Candida glaebosa) , 3r ■* >T"V ^ • ^n^V^y 
■t'M (Candida gropengiesseri) , 3r-Y>T*^ ^ • 9 ^f-J* — 3 >t*>W ( 
Candida lactis-condensi) „ ^ * ? • J. (Candida magnoriae) 
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#M 2 0 0 2 -3 5 5 3 0 5 _ ^-v : 22/ 



, **>T4 7 • 9" (Candida maltosa ) „ ^rt>f^-7n (Can 

dida maris ) . 3r -V VtW ^ • (Candida mogii ) ^ -V V • fcf— 

( Candida oini ) , 4- -V > 7*4 ¥ • ;V rf — *f (Candida rugosa) , *r J r>'7*'( ? 

• Vfrtfy 4 7 ( Candida sorboohila ) „ * >7*4 V • h n if ?j V (Candid 
a tropicaUs) , V • A*— frf-y X ( Candida versatilis) , 7 y y 
h 3 -y 7j X • ^ ;Wf* X (Cryptococcus curvatus ) , ? V rf Y * v Ji X • 

"7* (Cryptococcus terreus ) x fV^J tv^-b^ • ^AV>y7, (Debarvomvc 
£S nepalensis ) „ 7WJ *~?<i -feX • n^;V > vjt. ( Debarvomvces robertsiae 
) > ^7^f"7/f-tX- W ( Galactoses reessii) , t^x7 • ^ 

^-^ A— . 5^-^ (Qgataea minu±a yax^ minuta) , fcf^rT • ilT-T^V 
7, (Pichia canadensis) N if 3r7 • v;Hfn 9 (Pichia silvicola ) „ tf^T 

• ^rvn-f (Pichia xvlosa ) , n YYfrJ • T<77>7^TiJ (Rhodotorula a 
urantiaca) . n K h )Vy • ^9 ^ —X ( Rhodotorula graminis ) „ n K h 

• 9? h— 9" (Rhodotorula lactosa ) ^ y-y%u-?s( n^y^ • -few* #9 
(Saccharomycopsis selenospora ) „ *#y T"V t*'7^, • >*3 > V — W ( Soor 

idiobolus iohnsonii ) N ^ *° 'J fV t X • t^^ - 3 7 (Sooridiobolus s 
almonicolor) „ 7 tfu /fDv^ -fe 7> '^fr^—a? (Sporobolomvces salmon ic 
olor) > Xf'J^f7^-t^.^n7^7X (Sterigmatomvre.s halophilus) 
. h^7^*°7 • Tfr-fVv (Torulaspora delbrueckii) „ hV^AtfU 
> . T^fn^f^ (Trichosporon asteroides ) „ -^V^v-V • X^kf-^X 
(Yamadazvma stioitis ) > 7^n^^ - . ^yDJf^>^ -9"^ If— v 
~~ X r*— h U 7 -f 77 > X (Achromobact.er xvlosoxidans subso. denitrif ican 
S) > -fe^n^X • 7-f 5 ( Cellulomonas fimi ) . •biVD^tT, • Xfc?-v~ 
X (CeUulpmonas spj % ^)VU^y-7, • <7 *~ (Cellulomonas uria) > f*y7 

• y sK*7 7 tf 7^ ( Devosia riboflavins) , ss7~T • 7;V^-f (Hafnia alvei 
) > -^jc^-fej^T • JP'JT ( Tensenia canicruria ) „ ^Ix^voi^ • y 
9>^=J^ ( Klebsiella planticola ) „ 7°nf • (Prote 
US inconstans) > n Kn y -ft 7. • HJ^n^'j X ( Rhodococcus ervthropolis 

) N n Kn -y j] 7s • (Rhodococcus equi) > -b^fT • ^H:^^ ( 
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Serratia marc.escens) ^<DU&.%D&%:<Dm%Mfi t ^fb tl& 0 
[0 0 4 7] 

ttz, H«f2^ (2) ^%*i^k&m<D*)V^)V&*sm^Kmjt^&fcn. 
^ir^mmUtLX^ y^f7^nAyf^A • \£z.#W4 (Cvstofil 
lobasidium bigporidii) „ \£*T • kf***-? (Pichia bispola) , n K f Jl/ 
7 • *7U*-^* ,t-. (Rhodotomla crl ntini* var g Mjnjs) 

> YfrjTstf? • ^n**— 9- (Torulasoora glnhnsa) , ^ 'f V • f7 

. "7^^^ (Williopsis saturnns var. mrajrH) „ 
.-fry*** -fry/i,** (lillifiEais Ml^mius ^ satu^ 

) , ^ntfT • 'J^Jf^ ( Yarrowia lipolytic) , ^n;^t'J-)A ■ 
x^77nvf^A (Mic robacterium esteraromaHrnn^ % ttzit^^UUyfj 
* • ;Vt-^^ ( Micrococcus luteus) ^0{R£4fe&&<®&*ft4^lf *L& 0 
[0 0 4 81 

£r*- K-t* DNAE^JSrft^Ig, i W D N A t Ot^ll t f A t A 

■f^^&tcj: (WO 9 8/3 5 0 2 5) 0 

[0 0 4 9] 

PWoHSWtWox^f^ ^Stt«o«M, lilt lt 

71)*-, Ai"*, WxWftif, iiWtU, «H*v*r*5/*A, ttffc 
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o P H^3~9. ^m^miti o-somfHt^^^o 

[0 0 5 0] 

, wtNAD (p) HRvt±mm&w<nmmwttzi±^<Dmw®mzmtou 

-10 0m*%, 0f t<iil~6 0M%-e&!9, iifNAD (P) Hf« 
StKttLTO. 0 0 0 1-100^%, ffit<tto. 0 0 0 1 -0. l*;u 
%. ^ssiiio-eot:, ffiL<ii20-50mo, as^ P H«4 
- 9 . £f 2 t < fi 5 ~~ 8 -efc i? „ Mi^Bf^fi 1-12 0 B#f?^ 0 $ L < fi 1 ~ 7 

[0 0 5 1] 

^l^ 0 «eAD (P) Hff^tLTIi, M;Lfi\ ^3-*^*^ 
[0 0 5 2] 

[0 0 5 3] 

±b© j: d ttwrnrnmssm t lt^ ±mmjummz=i - k-** dnaxc 
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• -xar^-y *A (Baciimas megatfiriiiiB) &*v?*x-xmttemXifitL Off 

iLV '° *^ «±«fe«FtLTI4*»W (Eschejiichia £aii ) ^iU> fl 
[0 0 5 4] 

±WL< ^ ^^^-^'^ (Candid magnolia) IFO 

0705 a**^*^**,** ? * . „ ^ , ; * A ^ 

rium) ^ H 

BlOl(pNTCRG) SK^FERM B P - 6 8 9 8 . r#*sT • V #7 9 ( 
DeYoaia riboflavins) I F O 1 3 5 8 4 a*o«5n«s«afeT-x^t->9^ • * 
^fV-JrA (Baciiiuaa ae^riiM) **o^a-^j^ 3W g|f3 tte?WJf 
Ism $ tl Escherichia QQli HB101 (pNTDRGl) gffciHf- FERM P-188 
72, DKh^ -^^-^ (Rh Q< iotori,laglutiiiis)IF0 0 4 1 5 E&5fc<7) 
«5EWHMg^Xcr^^.^^, ; ^ A (BaciUuas megaj^) a*<^ 

^^-^^X^^f^^K^^ttfcEsdier^ £oH HB101(pNTRGGl) 
SKfrSFERM BP- 7 8 5 8, *?* T • v;^ yHs (SerraHa TO 
reescens) I F O 1 2 4 6 8 ft*0«5BWf«»Xyyt^ . * j^i; * A 
(Bacilluas megaterium) E&*<7>^n -^^Tfc^^f^-e^®^^^^ 
Escherichia coli HB101 (pNTSGGl) ^ffFERM P- 1 8 4 4 9,*^ 
na^^.^m ( Micrococci^ lmg^) I F O 1 3 8 6 7 E&3feO*5c»* 

• (EadiiliM ffiegaierii^) ft*o^ 3 -^ 

«**»3W^ -C^JWEjfc $ tLfcEachetifihia ^ hbioi (pTSBGi) 
FERM BP-7 119fWt>^„ 
[0 0 5 5] 

mmtLx* £*><tm*mm*>NAD (p) ^mrnvx^n^t^ 

[0 0 5 6] 
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mz£t)mmi-z>zt&ta*z 0 mux, ***h*2- (tKnw^) - 

[0 0 5 7] 
[0 0 5 8] 

3, 4->^-l^^**5/^-f&Hl5 o 0ml 

> -^5%Pd/cftfc»5ar*Jn^ 0 Wftu 25^6 

?y~-ji>®mz5x;K&mu wtr*-»3 7. 1 g ^~mr.wfxmrLfz 

*9*U«fe««ft5 4.7gm. -*-*H»ift£fl)ltK HPLC 
AlLichrosphere, Stlrfg : i; >Wt • V >m~7K** V 
/T*^M;V=1/1, lmL/mi n> > ^ m ^ ft . 2 I Onm, * 

9A«fle: 3 0O C ) CTM^o^^, iSM%4 9.8g^tU 
^£i«BLfc. lH NMR (4 0 0Hz, CDC 1 3) a : 6. 77-6 
• 6 3 (3H, m) , 5. 9 3 (2H, s) , 4. 17-4. 10 (2H, q) 
. 2. 86 (2H, t) , 2. 56 (2H, t) , 1. 27 (3H, t) 0 
[0 0 5 9] 

- 1 ) 2-*; l^-3- (3. 4_zi2<^k>i£^^2^2k) - 

60%NaH42. 4 g * T H F 5 0 0 m 1 KMM t/c G 3- (3, 4-^ 
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l'*****?*-/!,) -^n^>»x^8 4. 5g (j»JK9 3. 7wt% 
) £THF 10 0ml fc»*U ^M^K^TTiTF L£ 0 4 0ti:#fiL 
T15^1#L^ «tx*-;H 3 1 g£2. 5»B^TiTLfcft, $ <b 

*PU 7K500ail*rta**l 0rJaT**oJtt-cj|TL3fe. zfcJf £-^> 2 0 
0ml-C3H*»Lfc«fc, ttl»rCpH4. 5fc1«»Lfco ^x>5 0 0m 
1 T3 0Waj U ttEHMftfc: J: 9«Bft£tt8 2 . 8 g *#fc 0 TBofcfrfcT 
^nvl>^7^ (GC) ifefcTft*^*»tfU&fct;^ fl£**&&9 
4. 7wt%T&o7t 0 

GC»#=*7A:TC-FFAP lmXO. 2 5mml. D. (GLt 
>r^*tt«) , ^UT-#X:He = 8kPa, tffllFID, 
:i50°c. tWl:2-*;K;K3- (3, 4-^^-v^^^v 7i - 
-rn^^xfjp 4. 053\ 2- (KKn^f^) -3- (3, 
l/>m^7xx;v) -ynk'tvgiif;!, 12. 
[0 0 6 0] 

(^flftffl 2 ) 2-^;i^$;v-3- (3. A-^i^y^c^^- )]y) _ 

60%NaHl. 3 8g^THF12mn:IiUc 0 3- (3, + U 

7*-*) -/n^^ f ;i,2. 4g*THF12ml»L 

, 3fc©«»iftteM-c;«TLfco 4 o°c^#atTi 5^-WL^m. msb*^ 

*3. 4 6 g«:l»ltriTU„ Sfcfc, 60%NaH0. 7gl» 
*■*<>. 9g*40»c4MWLT«ainLfc«, 4 0rfcT3BMM**Lfc o «** 
fl*U Ri6»ft«r*&^*i-e*»Lfc^ *»TJWJU *4 0ml*rt»#l 

«M"CpH4. 5t»»Lfc 0 ^i>5 0ml-C2H»ffiU JWEiWCJ: 
[0 0 6 1] 

. (ifrffiffil 1 ) 2 zzjfejkl 2k=: 3 - -7 a - it/ -^n \£* >M^±Jk^mM& 
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60%NaH4 - 4g^THF2 0 0mll:SU:ife, 3 -7x^ 

TLfcfc, M { :T15^i#Lf: 0 £*>^ 6 0%NaH14gMxf 
*2 5. 9g*3Hlc»«LTWqLfc* Ifetl 5»m*Lfc. t#*>*L 
fclM*^ 1 0%^^>m^S-^DL^ Slxf^KrjfcBJU Iffil 

[0 0 6 2J 
[0 0 6 3] 

[0 0 6 4] 
[0 0 6 5] 

i-^ — ft >fl/y y^-4 : 'y7x~^ — 

60%NaH2 " °«*THF3 0ml»C«aiLfc. «*«*0o C fc**IL 
> 3- (3, A-t + VZ,*?***,?*-*) -^e^»x^6. Og ( 
**9 2. lwt%) ^THF20mn:^UM« iT u Co oc 
T«x f ;HmL^Tt^ **CJIL**|C2 JUME 
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f^W^^tHPL C iLichrospher 
e , ftlftffi : y >^ . >Wt~*m* V * A*»«/r * h ^ h i; ;u= i / 1 , % 
«: lmL/mi n. , ^fcBifcK : 2 1 0 nm, *7AfiI: 3 0o C ) JCTRJES 

19, HKNaHlgii WS^^ 8 m L 

[0 0 6 6] 



r»*-X4%* 3 96, KH 2 P0 4 1. 3%, (NH4) 2 

HPO4O. 7 96, NaClO. 0 196, MgS0 4 - 7H 2 O 0. 0 8 96, Zn 
S0 4 - 7H 2 O 0. 0 0 6 96. F e S O4 • 7H 2 O 0. 0 0 9 96, C u S 0 4 • 
5H 2 O 0. 0 0 0 5 96, MnS0 4 - 4~5H 2 O0. 0 0 1%HU$R 
*(PH7. 0) tmu ^IftCSmlo'o^LT, 120^20 

*WU 3 0t-e2^3Bi«i«Lfc. ^Wm^^iKiOW 

*ftfe 0. lM'^ftttff* ( P H6. 5) lffllKWLfc, 
VffMttO. 5ml 2-*^5A,-3-7 Jt =^n«V»^2m 
g> ^^2 0mgmn0. lM';>i«o. 5mlfct»H 

(GC) ^a^tniH:^, (%) fcfcfcfc. ^ 
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-f- (HPLC) lfcjjrj- GfeJ«»±2 0-l 

00%) o 

[0 0 6 7] 

GC»#=^A:TC-FFAP 5mX0. 25mmI.D. ( GL f 

, ^VT-^:He = 30kPa, ! F I D, 
*: 1 5 0°C, ttttftNJ : 2-*^^-3-7x-^net>lxf^ 4 

o 

HPLC*Df*#=*9A : Ch i r a 1 c e 1 AS (f^M^IIM 

£tt« , ^tv^y^v^=9 8/2, ifc*g: i. 0m 

1 /m i n , &m : 2 1 0 n m. fi 7ASj| : 4 0 tU IfcffiB^ : Rfl 6. 1 
fl\ S#18. 3^o 

(%) (S**+£jftM) x 1 0 0 

***S« (%e e) = (A-B) / (A + B) x 1 0 0 (AXtfB JiMfc*** 
[0 0 6 8] 
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Xee 



rettanomyces 
ICandida 
iCandida 
ICandida 
ICandida 
ICandida 
ICandida 
ICandida 
ICandida 
iCandida 
ICandida 
iCandida 
ICandida 
ICandida 
\Cryptococcus 
\Cryptococcus 
aryomyces 
yebaryomyces 
iGalactomyces 
\Ogataea 
chia 
*ichia 
Hchia 
chia 

hodotorula 
idotorula 
hodotorula 
\Saccharomycopsis 
\Sporidiobolus 
Sporidiobolus 
Sporobolomyces 
Sterigmatomyces 
\Torulaspora 
ITrichosporon 
yYamadazyma 
\Cystofillobasidium 
°ichia 
hodotorula 
YTorulaspora 
YWilliopsis 
tWUliopsis 
\Yarrowia 



anomalus 

cantarellii 

glaebosa 

gropengiesseri 

lactis-condensi 

magnoliae 

maltosa 

maris 

mogii 

pini 

rugosa 

sorbophila 

tropicalis 

versatilis 

curvatus 

terreus 

nepalensis 

robertsiae 

reessii 

minuta var. minuta 

canadensis 

canadensis 

silvicola 

xylosa 

aurantiaca 

graminis 

lactosa 

selenospora 

johnsonii 

salmonicolor 

salmonicolor 

halophilus 

delbrueckii 

asteroides 

sdpitis 

bisporidii 

bispola 

glutinis var. glutinis 
globosa 

saturnus var. mrakii 
saturnus var. saturnus 
lipolytica 



IFO0627 
IFO 1261 
IFO 1353 
IFO 0659 
IFO 1286 
IFO 0705 
IFO 1977 
IFO 10003 | 
IFO 0436 
IFO 1327 
IFO 0591 
IFO 1583 
IFO 1403 
IFO 1228 
IFO 1159 
IFO 0727 
IFO 0039 
IFO 1277 
IFO 10823 
IFO 0975 
IFO 0976 
IFO 0973 

IFO 0807 

IFO 0950 

IFO 0754 

IFO 0190 

IFO 1423 

IFO 1850 

IFO 6903 

IFO 1035 

IFO 1038 

IFO 1488 

IFO 0381 

IFO 0173 

IFO 10063 

IFO 1927 

IFO 0803 

IFO 0697 

IFO 0016 

IFO 0895 
IFO 0992 
IFO 0746 



86.8 
53.1 
6.0 
77.8 
87.1 
65.5 
70.3 
75.2 
43.8 
53.1 
64.6 
90.1 
78.5 
88.1 
17.6 
37.3 
72.0 
60.8 
72.2 
78.1 
68.7 
77.4 
37.4 
43.9 
4.5 
32.5 
16.5 

54.8 

40.0 
6.0 
4.8 

23.6 

90.6 

47.7 

17.0 

24.8 

13.3 

43.7 

76.5 

9.3 

10.8 

4.4 



CRT 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(R) 

(S) 

(S) 

(S) 

(S) 

(S) 

(S) 

(S) 



[0 0 6 9] 
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^2^1~^^lcov>T, 5%, ^-^fx^O. 5%, 

KH 2 P0 4 1. 3%, (NH 4 ) 2HPO4O. 7%, NaClO. 0 1%, Mg 
S 0 4 • 7 H 2 0 0 . 0 8%, Z n S 0 4 • 7 H 2 0 0 . 0 0 6%, F e S 0 4 • 7 
H 2 O0. 0 0 9%, C u S0 4 • 5 H 2 O0. 0 0 0 5 %, M n S 0 4 • 4 - 5 H 
2 O0. 0 0 1%H^Wi (pH7. 0) £ffiv>TJ&aH-£&fl.i±, * 
»03 ^m^«^JK^ffllJ5gL7to -e«Ji2(: 

3*1" (^m^ii 2 0-100%) o 
[0 0 7 0] 

[*21 





% ee 




Achromobacter 


xylosoxidans subsp.denitrificans 


BFO 15125 


83.4 


(R) 


Cellulomonas 


fimi 


IF015513 


63.6 


(R) 


Cellulomonas 


sp. 


JCM2471 


65.4 


(R) 


Cellulomonas 


uda 


IFO 3747 


19.3 


(R) 


Hafnia 


alvei 


IFO 3731 


85.6 


(R) 


Jensenia 


canicruria 


IFO 13914 


74.2 


(R) 


Klebsiella 


planticola 


IFO 3317 


80.1 


(R) 


Proteus 


inconstans 


IFO 12931 


81.6 


(R) 


Rhodococcus 


erythropolis 


IFO 12320 


75.8 


(R) 


Rhodococcus 


equi 


IFO 3730 


88.5 


(R) 


Microbacterium 


esteraromaticum 


IFO 3752 


25.5 


(S) 



[0 0 7 1] 



*>=r-*4%, ^^fx^o. 3%, KH2PO4I. 3%, (NH4) 2 
HPO4O. 7%, NaC 1 0. 0 1%, MgS0 4 - 7H 2 O0. 0 8%, Zn 
S 0 4 • 7 H 2 0 0 . 0 0 6%, F e S O4 • 7 H 2 0 0 . 0 0 9%, C u S O4 • 
5H 2 O0. 0 0 0 5%, M11SO4 • 4~~5H 2 O0. 0 0 1%H4S$M 
m (pH7. 0) *ItU ^i|*ifl:5mldo^U, 12 0X^2 0 

mmu 3 0*0^2-3 BHisi«ti^. 
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>^lf#^iSLfio ftfjjimf^iailftsmg, 2-*;i^;v-3- 

7x-^-/net>»xf^2mg, ^V3-^10rag, NAD (ifeliNA 
DP) lmg, 0. lM'J>SIilO. 5ml (pH=6. 5) RXmWt^ 
)VQ. 5ml &*H*WWF£*inU 3 0fC2 4«F«4B»Lfe 0 #c£n H»J 

o 

[0 0 7 2] 

[^3] 



«bMb 


NAD 


NADP 


% 


% ee 


mm 
% 


% ee 


Candida 


magnoliae 


WO 0705 


<2 




10 


35.3 


Candida 


maris 


IFO 10003 


<2 




4.1 


97.4 


Candida 


sorbophila 


IFO 1583 


<2 




44.2 


31.8 


Candida 


tropicalis 


IFO 1403 


<2 




18 


38.5 


Candida 


versatilis 


IFO 1228 


<2 




3.2 


23.5 


Ogataea 


minuta var. minuta 


IFO 0975 


<2 




52.6 


99.1 


Pichia 


canadensis 


IFO 0976 


<2 




53.6 


98 


Pichia 


canadensis 


IFO 0973 


<2 




72.3 


96.4 


Pichia 


siivicola 


IFO 0807 


<2 




11.6 


83.1 


Saccharomycopsis selenospora 


IFO 1850 


<2 




9.7 


33.6 


Torulaspora 


globosa 


IFO 0016 


55.1 


82.5 


49.6 


53.8 



[0 0 7 3] 

Hx.*)ilHB10 1 (pNTCRG) ^Itff FERM BP-6 8 9 8 
^ 5 0 0mlTO77X34itiIU5 0ml(7)2XYTfj|!! (h';^7* 
h > 1. 6%, -f-^h^^r^ 1. 0%. NaCl 0. 5%, pH=7. 

o) fc«s«u 3 7t:T*i smmmto^mLtzo nbtitztgmfoim nc&4 

l,Z7Flr&m.2 ;V- 3 -7x^/a feT^>Jc^-r;H Omg, NADP 
lmg, ^3-^lOmg^iOU 3 01CT? 2 B*BHJH^ Lfeo 
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^-^ : 34/ 



[0 0 7 4] 

[*4] 





%ee 


R 2 = Methyl 
Ethyl 
iso-Propyl 
iso-Butyl 


93 (R) 

89 <w 

6 (S) 
72 <W 



[0 0 7 51 

(^tftfll 7 ) ^ffi^2- (ti KnjFv>(f;v) -3- (3. 4-*^> 

tsc^awi^iif^, 5 0 om 1 m^nyy^a^mm^tzs 

0mlO2XYM(HJ^>> 1. 6%, 1. 0 %. 

NaCl 0. 5%, pH=7. 0) K3g;gU 3 7 1 8 RtmM<h d L 
fco # «b fr/rig*^ 1 m lK2-^)U$.)U-3- (3, 4 -pt^ V>^3^>7 
.x-;i/) -/Dftt^x^HOmg, NAD (i^(iNADP) lmg. 

0mg»U 3 0 °C "C 2 Vfz 0 RlS^Tt, ^1 

[0 0 7 6] 

[^5] 





Xee 


£ coli HB1 01 (pNTCRG) FERM BP-6898 
£ coli HB1 01 (pNTDRGI) FERM P-1 8872 
£ co// HB 1 01 (pNTRGG 1 ) FERM BP-7858 
£ coli HB 1 01 (pNTSGG 1 ) FERM P-1 8449 

£ co// HBIOI(pTSBGI) FERM BP-7119 


95.7 (R) 

12.5 r/y 

78.3 (R) 

61.3 r/y 

42.9 (S) 
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[0 0 7 7] 

(mMm&l (R) -2- ( KVu*^**- )U ) -3- ( ^ 

*L*ftx.*»»HB 1 0 1 (pNTCRG)^KffFERM BP-6 8 9 8 
5 00ml«ftP75X34'"CJWLfc50mlO2XYT** (hV<7 
hy 1 - 1. 0%, NaCl 0. 5%, pH=7. 

0) fc»«U 3 7fCl 8^BI^ljftLfc 0 H^^»ft5 5 0 m U: 
SttW5-P»6^3- (3, 4-^^^>y^^ 7jt -^) 
7-nt»ix^ 87g , NADP2 7. 5mg, ^^ 8 9g« D L 
, 3 0tt2 4HFWU: o ttfc*T*, h^x>*f v»r»(B, 

Iit^tCJ:^M»8 4. 1 g*»fc 0 HE»«i 4fe|i 3 fcH^o 

frmmx^ tkmm<oit&tomti&mm*wRi.tzbz^ i&mmde. 5% 

^«*9 6. 4%ee, (R) ft^ofcc 

1H NMR (4 0 0H Z , C D C 1 3) a : 6 . 7 3 -6. 5 6 (3 H, m) , 
5. 93 (2H, s) , 4. 12-4. 23 (2H, q) , 3. 76-3. 64 
(2H, m) , 2. 9 5-2. 6 9 (3 H, m) , 1 . 2 7 (3H, t) 0 
[0 0 7 8] 

9 ) CR) -2- ^ Kd^v^,.^ -3- ( * ^-^rg^ 

»i*i!HB10 1 (pNTCRG)^itffFERM BP-6 8 9 8 
5 0 0m l#KP7773^fLfc5 0m 1 XYT«i (M*^ 
h> 1. 6 %. ^-^fx^ 1. O o/o, NaCl 0. 5%, pH=7. 
0) tz&mU 3 7tT'l S^It^tL/Zo #f,ti^*S5 0ml CH 
*«5-C»&*Lfc2-*/l^*-3- (3, 4-**l,>S>*-*5, 7jt -/u) _ 

iOU 3 0^2 4V»nWPL^. KJ»*T*. Kfcm^h h>U*>*fliv>Ttt 
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• 8%, **«K98. 0%ee, (R) #-C*ofc< 
1H NMR (4 0 0Hz, CDC 1 3) , :6 . 7 3 - 6 . 6 2 (3H, m ) 
5- 93 (2H, s) , 3. 7 7-3. 6 7 (2H, m) , 3. 70 (3H, s 
) , 2. 9 6-2. 9 0 (1H, m) , 2. 8 2-2. 7 5 (2 H, m) . 
[0 0 7 9] 

CS3-=^= (3. 4-*^v^ t ^, ^ y;M 

aM±HHB10 1 (pTSBGl)^ffFERM BP-7H9 
5 0 0mlMn77^ W lU:50ml^2XYT^ {hV«? 
^> 1. 6%>^^x^ 1.0%, NaCl 0. 5%, pH =7 
0) fc**U 3 7fC18»«fi^»t lft8 ^«*l5 0miri 
^5^>*l*2-*;^- 3 - (3, 4-^i^**^^) 
rn " r/iW0 - 5 ^ N A D P 2 . 5mg. ^n^ 0 . 5 g » 

. a^t-*^^ 0 . 4 9 g mmm n^tstmm 

%, »4 3%e e. (S) *-C*ofc 0 

1H NMR (4 0 0H 2 , CDC I 3) , :6 . 7 3 - 6 . 5 6 (3 H, m) , 
5- 93 (2H, s) , 4. 12-4. 23 (2H, q) , 3. 76-3. 6 4 
(2H, m) , 2. 9 5-2. 6 9 (3H, m) . 1 . 2 7 (3H, t) 0 



[0 0 8 0] 
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mm 

mm] mM&*r*mt ittfflimtt3-tKD + y/ D et^ 
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l/E 



i . %zw.^n B 

ft Br 
ft * 



[000000941] 
1990^ 8^279 



£B§iE#-^- ffi!E#2 0 0 4 - 3 0 1 3 5 9 2 
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